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Background: We hypothesize that computer modeling of cardiac conduction and programmed stimulation in anatomically correct 3D MRI 
reconstructions of the left ventricular (LV) normal and infarcted zones can be used to determine whether adequate substrate exists to sustain 
induced ventricular tachycardia (VT).
Methods: MI by coronary artery occlusion was induced in 6 pigs. Cardiac MRIs were then obtained from each pig in-vivo using 3D Phase Sensitive 
Inversion Recovery after gadolinium administration (voxel size 1.8x1.9x1.8mm). Scar was identified as hyper-enhanced areas. A computer action 
potential model (Fenton-Karma) was used to simulate activation and conduction in the viable zones of the 3D LV geometry. A simulated paced beat 
and a timed extrastimulus were applied near the scar to induce VT. Inducibility was also tested in the pigs via electrophysiolgic study (EPS).
Results: Delayed-enhancement cardiac MRI identified MI scars - mean volume 10±5 cm3. VT was induced in 5 pigs both with EPS and with 
computer simulation. VT was not inducible in 1 pig by either EPS or computer simulation. Simulated VT in the 5 pigs could be sustained with CVs 
<1.7 to 2.0 m/s, resulting in VT cycle lengths of 200±7 ms.
Conclusions: Computer simulation using 3D MRI is a promising new approach to non-invasively evaluate the substrate 
for VT, as MI architecture can be well defined by MRI and the requisite CVs to induce VT are within the physiologic range.
